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Introduction .FQ//

The annual subject reports seek to identify strengths and opportunities for improvement of
internal and external assessment processes for all Queensland schools. The 2025 subject report
is the culmination of the partnership between schools and the QCAA. It addresses school-based
assessment design and judgments, and student responses to external assessment for General
and General (Extension) subjects. In acknowledging effective practices and areas for refinement,
it offers schools timely and evidence-based guidance to further develop student learning and
assessment experiences for 2026.

The report also includes information about:

how schools have applied syllabus objectives in the design and marking of internal
assessments

how syllabus objectives have been applied in the marking of external assessments

patterns of student achievement

important considerations to note related to the revised 2025 syllabus (where relevant).
The report promotes continuous improvement by:

¢ identifying effective practices in the design and marking of valid, accessible and reliable
assessments

e recommending where and how to enhance the design and marking of valid, accessible and
reliable assessment instruments

¢ providing examples that demonstrate best practice.

Schools are encouraged to reflect on the effective practices identified for each assessment,
consider the recommendations to strengthen assessment design and explore the authentic
student work samples provided.

Audience and use

This report should be read by school leaders, subject leaders, and teachers to:

inform teaching and learning and assessment preparation

assist in assessment design practice

assist in making assessment decisions

help prepare students for internal and external assessment.

The report is publicly available to promote transparency and accountability. Students, parents,
community members and other education stakeholders can use it to learn about the assessment
practices and outcomes for senior subjects.

Subject highlights

108 95.07% 0 12.33%
schools offered of students 0 increase in enrolment
Engineering received a since 2024 Cy
C or higher O
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Subject data summary ] H H

Unit completion

The following data shows students who completed the General subject.

Note: All data is correct as at January 2026. Where percentages are provided, these are
rounded to two decimal places and, therefore, may not add up to 100%.

Number of schools that offered Engineering: 108.

Completion of units Unit 1 Unit 2 Units 3 and 4
Number of students 2,381 2,203 2,030
completed

Units 1 and 2 results

Number of students Unit 1 Unit 2
Satisfactory 2,153 2,059
Unsatisfactory 228 144

Units 3 and 4 internal assessment (lA) results

Total marks for IA
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Subject data summary

IA1 marks
1A1 total
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Subject data summary

Engineering subject report

2025 cohort

IA2 marks

1A2 total

Percentage (%)

IA2 Criterion: Engineering knowledge and
problem-solving

Percentage (%)
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Subject data summary

IA3 marks

I1A3 total
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External assessment (EA) marks
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Subject data summary

Grade boundaries

The grade boundaries are determined using a process to compare results on a numeric scale to
the reporting standards.

Standard A B C D E
Marks 100-83 82-67 66—46 45-19 18-0
achieved

Distribution of standards

Number of students who achieved each standard across the state.

Standard A B C D E

Number of 673 688 569 99 1

students

Percentage of 33.15 33.89 28.03 4.88 0.05

students
Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026
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Internal assessment

This information and advice relate to the assessment design and assessment decisions for each
IA in Units 3 and 4. These instruments have undergone quality assurance processes informed by
the attributes of quality assessment (validity, accessibility and reliability).

Endorsement

Endorsement is the quality assurance process based on the attributes of validity and accessibility.
These attributes are categorised further as priorities for assessment, and each priority can be
further broken down into assessment practices.

Data presented in the Assessment design section identifies the reasons why IA instruments were
not endorsed at Application 1, by the priority for assessment. An IA may have been identified
more than once for a priority for assessment, e.g. it may have demonstrated a misalignment to
both the subject matter and the assessment objective/s.

Refer to QCE and QCIA policy and procedures handbook v7.0, Section 9.5.

Percentage of instruments endorsed in Application 1

Internal assessment 1A1 1A2 1A3

Number of instruments 108 108 107

Percentage endorsed in Application 1 25 30 23
Confirmation

Confirmation is the quality assurance process based on the attribute of reliability. The QCAA uses
provisional criterion marks determined by teachers to identify the samples of student responses
that schools are required to submit for confirmation.

Confirmation samples are representative of the school’s decisions about the quality of student
work in relation to the instrument-specific marking guide (ISMG) and are used to make decisions
about the cohort’s results.

Refer to QCE and QCIA policy and procedures handbook v7.0, Section 9.6.

The following table includes the percentage agreement between the provisional marks and
confirmed marks by assessment instrument. The Assessment decisions section for each
assessment instrument identifies the agreement trends between provisional and confirmed marks
by criterion.

Number of samples reviewed and percentage agreement

1A Number of schools Number of Number of Percentage
samples requested additional samples agreement with
requested provisional marks

1 107 754 1 83.18

2 107 752 0 100.00

3 107 759 0 73.83
Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026

Page 8 of 40



Project — folio (25%)

This assessment focuses on a problem-solving process that requires the application of a range of
cognitive, technical and creative skills and theoretical understandings. The response is a
coherent work that documents the iterative process undertaken to develop a solution to a
problem. It may include written paragraphs and annotations, diagrams, sketches, drawings,
photographs, tables, spreadsheets and prototypes.

This assessment occurs over an extended and defined period of time. Students may use class
time and their own time to develop a response.

Assessment design

Validity

Validity in assessment design considers the extent to which an assessment item accurately
measures what it is intended to measure and that the evidence of student learning collected from
an assessment can be legitimately used for the purpose specified in the syllabus.

Reasons for non-endorsement by priority of assessment

Validity priority Number of times priority was identified in decisions
Alignment 47
Authentication 1
Authenticity 4
Item construction 9
Scope and scale 25

Effective practices
Validity priorities were effectively demonstrated in assessment instruments that:

e provided an opportunity for students to produce a unique response by omitting images of
potential solutions

¢ included an authentic real-world context that allowed students to explore relevant engineering
technology knowledge in relation to the social, ethical, environmental and sustainability
impacts of their proposed engineered solution.

Practices to strengthen
It is recommended that assessment instruments:

¢ include the assessment specifications unaltered, so students can demonstrate evidence of all
characteristics of the performance-level descriptors in the ISMG

e provide an opportunity for students to demonstrate their knowledge of Unit 3 subject matter in
relation to truss structures

Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026
Page 9 of 40



¢ include an appropriate scale for the prototype solution to ensure valid performance data about
the feasibility of the real-world-related solution can be obtained. When including a virtual
prototype, use a 1:1 scale.

Accessibility

Accessibility in assessment design ensures that no student or group of students is disadvantaged
in their capacity to access an assessment.

Reasons for non-endorsement by priority of assessment

Accessibility priority Number of times priority was identified in decisions
Bias avoidance 1
Language 46
Layout 0
Transparency 0

Effective practices
Accessibility priorities were effectively demonstrated in assessment instruments that:
e were clearly laid out and legible, using clear and unambiguous language

e provided clear instructions directing students to use the problem-solving process in
Engineering to develop a solution to the problem

¢ instructed students on the appropriate structure for the response and referencing conventions.

Practices to strengthen
It is recommended that assessment instruments:
¢ avoid language that is not consistent with the Engineering syllabus, e.g.
— technical jargon or inappropriate language that is not within the scope of the syllabus
— Design syllabus language that might lead students to explore concepts and principles
outside the scope of the syllabus, such as cultural or aesthetic features.
Additional advice

When developing an assessment instrument for this IA, it is essential to consider the following
key differences between the 2019 and 2025 syllabuses:

e The structure and the format of the I1A1: Engineered solution is different in the 2025 syllabus.
Ensure that the specifications are copied unaltered from the syllabus.

e The language of the syllabus changes from Project — folio to Engineered solution, so make
sure that the language from the 2019 syllabus is not carried forward into the 2025 1A1.

¢ Objectives 1 and 3 are not assessed in IA1 in the 2025 syllabus, so students are not required
to document the explore phase.

Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026
Page 10 of 40



Engineering subject report

2025 cohort

Assessment decisions

Reliability

Reliability refers to the extent to which the results of assessments are consistent, replicable and
free from error.

Agreement trends between provisional and confirmed marks

Criterion @ Criterion name Percentage Percentage Percentage Percentage
number agreement less than greater than both less and
with provisional provisional greater than
provisional provisional
1 Retrieving and 98.13 1.87 0.00 0.00
comprehending
2 Analysing 88.79 11.21 0.00 0.00
3 Synthesising and 87.85 11.21 0.93 0.00
evaluating
4 Communicating 96.26 3.74 0.00 0.00

Effective practices
Reliable judgments were made using the ISMG for this IA when:

o for the Retrieving and comprehending criterion, evidence supported teacher judgment about
symbolisation and explanation of ideas and a solution using graphs, tables, drawings and
sketches

o for the Communicating criterion, thoughtful decision-making was evident through the selection

of features included in the folio to communicate a solution.

Practices to strengthen

When making judgments for this IA for the 2025 syllabus, it is essential to consider the following

key differences between the ISMGs in the 2019 and 2025 syllabuses:

e The number of ISMG criteria have changed from 4 to 3: Symbolising and Communicating

(7 marks), Determining and Generating (9 marks), and Synthesising and Evaluating (9 marks).

¢ The Symbolising and Communicating criterion requires students to use symbolisation in
annotated sketches and diagrams to explain their ideas succinctly. For Communicating,
students will be assessed on the appropriateness of the visual and written forms of
communication selected, as well as their language and grammatical choices and referencing
use.

¢ In the Determining and Generating criterion, for Determining, students will be assessed on

how well they have considered the information from the explore phase (prior to assessment) to

ascertain which needs, constraints or requirements will be most essential to consider when
developing ideas and a solution. For Generating, students will be assessed on

— the quality of the production of their prototype and how useful it is in producing valid
performance data when tested

— how well they have used the performance data from the prototype testing to decide if

elements of the solution are capable of being realised, including comparing the data to the

measurable attributes of the success criteria.

Page 11 of 40
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¢ In the Synthesising and Evaluating criterion, for Synthesising, students will be assessed on
how well they combine elements of their ideas, and the information obtained from the analysis
(prior to the assessment) to develop a solution. For Evaluating, the students will be assessed
on

— how well they have used the success criteria to weigh up the strengths, limitations and
implications of their ideas and the solution.

— how well they have evaluated the data from the prototype testing to make refinements to
the solution and use this to justify their recommendations.

To further ensure reliable judgments are made using the ISMG for this IA, it is recommended that:

¢ when matching evidence to the characteristics in the Synthesising and Evaluating criterion at
the upper performance level, attention should be given to using the success criteria to judge
the merit or worth of the real-world solution. Enhancements that could be made to the solution
as a result of the evaluation are recommended in the student response and are supported by
the result of testing the prototype and research.

Additional advice
Schools should:

¢ guide students to determine success criteria from the analysis of the problem. These should
extend beyond the parameters stated in the assessment instrument. Success criteria that
include measurable attributes in relation to loading and dimensions can then be used to
assess the success of the proposed real-world solution

e encourage students to use symbolisation with annotated sketches and diagrams to synthesise
information succinctly. Annotations on sketches and diagrams should be targeted and brief to
ensure the Engineered solution is within the word limit

e focus on Unit 3 content for engineering mechanics. Calculations conducted on content outside
Unit 3 may hinder students’ ability to adhere to the task-length specifications in the 2025
syllabus

¢ note that justified enhancement recommendations to the real-world solution are required in the
2025 syllabus

¢ remind students that the written and visual response (including images, graphs, calculations
and diagrams) in the 2025 syllabus, is up to 10 A4 pages, up to 2,000 words.

Samples

The following excerpt has been included to provide evidence of adept symbolisation and
discerning explanation of a solution in relation to structures with drawings to produce a prototype
truss cantilever solution. The engineering drawing includes a title block and parts list for
construction of a physical prototype. The parts list demonstrates synthesis of engineering
knowledge to determine the materials required to produce the prototype.

Note: The characteristic/s identified may not be the only time the characteristic/s occurred
throughout a response.

Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026
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Internal assessment 1 (1A1)
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Internal assessment 1 (1A1)

The following excerpt has been included to provide evidence of adept symbolisation and discerning explanation of a solution in relation to structures
using a diagram or graph to illustrate varying beam thicknesses due to theoretical variations of forces in members. It also demonstrates coherent and
logical synthesis of ideas and relevant engineering mechanics to reduce material usage where appropriate.
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The following excerpt has been included as it shows coherent and logical synthesis of engineering mechanics and technology to propose appropriate
beam sizes for each member in the real-world solution to a structural truss bridge problem. For the 2025 syllabus, when determining word length, the
text box that contains the formula for stress, does not constitute processed data, and as such the text in the box would be counted in the word length.
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Internal assessment 1 (1A1)

Determine the appropriate members for the design
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Internal assessment 2 (I1A2)

Examination (25%)

The examination assesses the application of a range of cognitions to multiple provided items —
questions, scenarios and problems.

Student responses must be completed individually, under supervised conditions, and in a
set timeframe.

Assessment design

Validity

Validity in assessment design considers the extent to which an assessment item accurately
measures what it is intended to measure and that the evidence of student learning collected from
an assessment can be legitimately used for the purpose specified in the syllabus.

Reasons for non-endorsement by priority of assessment

Validity priority Number of times priority was identified in decisions
Alignment 86
Authentication 0
Authenticity 21
Item construction 9
Scope and scale 4

Effective practices

Validity priorities were effectively demonstrated in assessment instruments that:

e provided sufficient information within written and/or visual stimulus for students to respond
appropriately within the time allocated to the item.

Practices to strengthen

It is recommended that assessment instruments:

¢ align with the question specifications in relation to the degree of difficulty required for simple
familiar, complex familiar and complex unfamiliar questions

¢ include complex unfamiliar items that are sufficiently different to the complex unfamiliar items
in the QCAA sample instrument to ensure that students have had limited prior experience in
the context and information provided to solve the problem.

Accessibility

Accessibility in assessment design ensures that no student or group of students is disadvantaged
in their capacity to access an assessment.

Engineering subject report Queensland Curriculum & Assessment Authority
2025 cohort January 2026
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Reasons for non-endorsement by priority of assessment

Accessibility priority Number of times priority was identified in decisions

Internal assessment 2 (IA2)

Bias avoidance 5
Language 6
Layout 5
Transparency 4

Effective practices
Accessibility priorities were effectively demonstrated in assessment instruments that:
[ ]

provided clear instructions that were aligned to the assessment specifications and objectives

included diagrams and other visual elements that were legible, clear and relevant.

Practices to strengthen
It is recommended that assessment instruments:

e avoid the use of unnecessary jargon or overly technical language that is not syllabus

terminology, e.g. homogenous.
Additional advice

When developing an assessment instrument for this IA, it is essential to consider the following
key differences between the 2019 and 2025 syllabuses:

e Subject matter has been moved between units to ensure better alignment and progression

across the two years of study.

e The IA2 instrument must only assess students’ knowledge of Unit 3 subject matter.

Assessment decisions

Reliability

Reliability refers to the extent to which the results of assessments are consistent, replicable and
free from error.

Agreement trends between provisional and confirmed marks

Criterion = Criterion name Percentage Percentage Percentage Percentage
number agreement less than greater than both less and
with provisional provisional greater than
provisional provisional
1 Engineering 100.00 0.00 0.00 0.00

knowledge and
problem-solving

Effective practices
Reliable judgments were made using the ISMG for this IA when:

e marking schemes that clearly identified the allocation of marks for each question included

matching individual marks in a question to wanted values or attributes in the response

Engineering subject report
2025 cohort

Queensland Curriculum & Assessment Authority
January 2026
Page 17 of 40



Internal assessment 2 (IA2)

¢ the evidence presented in student responses to short-paragraph questions used key terms
and ideas that were specifically identified in the marking scheme

¢ in calculation questions, the marking scheme stated where follow-through errors were
permitted and when this occurred in responses, it was clearly identified.

Practices to strengthen

There were no significant issues identified for improvement.

Additional advice
Schools should:

e upload an amended marking scheme for confirmation if required. The amended marking
scheme must support the endorsed task and confirmation process and clearly indicate the
mark awarded to the questions

o for calculation questions, ensure the individual marks allocated on the marking scheme match
the total marks for the question. Marks allocated to student responses for calculations
undertaken should align to the marking scheme, e.g. where the marking scheme for a truss
question does not allocate marks to calculating the angle of the truss, marks should not be
awarded for this calculation. Only award marks where marks are allocated.

Samples

The following excerpt has been included to provide evidence of a well-structured response to a
short response question that required analysing the social and sustainability factors of an historic
construction material and its modern replacement. Marks are clearly displayed on the written
response and the total mark for the question is included with the response.

Note: The characteristic/s identified may not be the only time the characteristic/s occurred
throughout a response.

Engineering subject report Queensland Curriculum & Assessment Authority
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Internal assessment 2 (I1A2)
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The following excerpt has been included to provide evidence of a well-structured response to a
question that required calculating the forces in specified members using method of sections. A
force diagram was required in the response, and a mark was allocated to the force diagram in the
marking scheme. Marks are clearly annotated and the total mark for the question is included.
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Internal assessment 2 (I1A2)
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1A3

Internal assessment 3 (IA3)

Project — folio (25%)

This assessment focuses on a problem-solving process that requires the application of a range of
cognitive, technical and creative skills and theoretical understandings. The response is a
coherent work that documents the iterative process undertaken to develop a prototype solution to
a problem, situation or need. It includes written paragraphs and annotations, diagrams, sketches,
drawings, photographs, tables, spreadsheets and prototypes.

This assessment occurs over an extended and defined period of time. Students may use class
time and their own time to develop a response.

Assessment design

Validity

Validity in assessment design considers the extent to which an assessment item accurately
measures what it is intended to measure and that the evidence of student learning collected from
an assessment can be legitimately used for the purpose specified in the syllabus.

Reasons for non-endorsement by priority of assessment

Validity priority Number of times priority was identified in decisions
Alignment 45
Authentication 1
Authenticity 0
Item construction 7
Scope and scale 53

Effective practices
Validity priorities were effectively demonstrated in assessment instruments that:

e provided an authentic, real-world-related context about a machines and/or mechanisms
problem that allowed students to demonstrate their understanding of simple machines,
mechanisms and logic control technology.

Practices to strengthen

It is recommended that assessment instruments:

¢ contain all the information from the assessment specifications without alteration to ensure that
students can demonstrate all the required characteristics to match evidence to the ISMG

¢ include a suitable scale for prototype solutions that allow students to obtain valid performance
data to support the determination of the feasibility of the real-world solution. When including a
virtual prototype, use a 1:1 scale.

Engineering subject report Queensland Curriculum & Assessment Authority
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2025 cohort

Accessibility

Internal assessment 3 (1A3)

Accessibility in assessment design ensures that no student or group of students is disadvantaged

in their capacity to access an assessment.

Reasons for non-endorsement by priority of assessment

Accessibility priority Number of times priority was identified in decisions
Bias avoidance 1
Language 38
Layout 0
Transparency 0

Effective practices

Accessibility priorities were effectively demonstrated in assessment instruments that:

¢ included a context and layout that is clearly organised and provides clear instructions for
students to respond appropriately to the task.

Practices to strengthen

It is recommended that assessment instruments:

¢ avoid the use of language that is not in the Engineering syllabus. Design syllabus language,
such as ‘design’ or ‘folio’ is not appropriate and can lead students to explore subject matter
that is not in the scope of the syllabus.

Additional advice

When developing an assessment instrument for this IA, it is essential to consider the following
key differences between the 2019 and 2025 syllabuses:

e The structure and the format of the 1A3: Engineered solution is different in the 2025 syllabus.
Ensure that the specifications are copied unaltered from the syllabus.

e The language of the syllabus changes from Project — folio to Engineered solution, so make
sure that the language from the 2019 syllabus is not carried forward into the 2025 1A3.

e Objectives 1 and 3 are not assessed in IA3 in the 2025 syllabus, therefore students are not
required to document the explore phase.

Assessment decisions

Reliability

Reliability refers to the extent to which the results of assessments are consistent, replicable and
free from error.
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Internal assessment 3 (1A3)

Agreement trends between provisional and confirmed marks

Criterion = Criterion name Percentage Percentage Percentage Percentage
number agreement less than greater than | both less and
with provisional provisional greater than
provisional provisional
1 Retrieving and 93.46 5.61 0.93 0.00
comprehending
2 Analysing 84.11 15.89 0.00 0.00
3 Synthesising and 86.92 13.08 0.00 0.00
evaluating
4 Communicating 98.13 0.93 0.93 0.00

Effective practices
Reliable judgments were made using the ISMG for this IA when:
o for the Synthesising and Evaluating criterion, evidence supported teacher judgments

— about coherent and logical synthesis of Unit 4 engineering knowledge, including
mechanics, material science, technology and control technologies

— when the student response demonstrated complete prototype generation, either physical or
virtual, of the real-world solution

— about valid performance data when the response included prototype testing that enabled
measurable data to be analysed and used to critically assess the real-world solution.
Practices to strengthen

When making judgments for this IA for the 2025 syllabus, it is essential to consider the following
key differences between the ISMGs in the 2019 and 2025 syllabuses:

¢ All changes to criterion detailed in IA1 Assessment decisions apply to IA3. Note: Synthesising
includes control technologies.

To further ensure reliable judgments are made using the ISMG for this IA, it is recommended that:

e schools use the correct ISMG when making judgments about the response (QCE and QCIA
policy and procedures handbook v7.0, Sections 7.3.3 and 8.3). The ISMG assesses the
objectives using Unit 4 subject matter

o for astute determination of essential success criteria, student responses must go beyond
statements made in the task context and specifications.

Additional advice

Schools should:

¢ note logic control technology must be included in the engineered solution to the real-world-
related problem

¢ note justified enhancement recommendations to the real-world solution is required in the 2025
syllabus

e ensure that the marks indicated in the IMSG are transcribed correctly into student
management when submitting provisional marks.
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Internal assessment 3 (1A3)

Samples

The following excerpt has been included to provide evidence of coherent and logical synthesis of
relevant control technologies via a logic gate system used to control an autonomous road
sweeper. Also, the excerpt demonstrates adept symbolisation using diagrams with annotations,
which are effective for the Symbolising and Communicating criterion and response length in the
2025 syllabus.

Note: The characteristic/s identified may not be the only time the characteristic/s occurred
throughout a response.
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Internal assessment 3 (IA3)

Maoving Left and Right using the Different Sensors

O = O =
T -
S e W Y
== 20O o

Output

0
0
1
0

Truth tables provide a visual and logical structure that helps plan the
whicle's programmed respon ses o s endronmant (C10), enabling
clear mapping of input-output combinations and enhancing the

relabiliby of the prototype’s decision-making logic.

W= I:.-":""“M

When both the front
and left sensors detect
an obstacle (input= 1),
the system processes
this through logic gates
oy ch b vl ri: Thoe Cormect
rasponse—such as
executing a right turn to
avoid a collision. If no
obstacles are detecied
(inputs = 0), the output
will direct the motons to
continue moving
forward.

Decisions can be
represented through
truth @bles, which show
how different binary
input combinations (0=
no detection, 1=
daetection) result in
specific outputs (e g
stop, turn, or move
forward).

Engineering subject report

2025 cohort

Page 25 of 40

Queensland Curriculum & Assessment Authority
January 2026



Internal assessment 3 (IA3)

The following excerpt has been included to provide evidence of coherent and logical synthesis of relevant engineering mechanics, materials science
and technology knowledge used to manage the movement of 10 kg and 20 kg cement bags along a conveyor in a cement packing and distribution
facility. Also, the excerpt demonstrates adept symbolisation using diagrams with calculations and annotations, which are effective for the Symbolising
and Communicating criterion and response length in the 2025 syllabus.
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External assessment O—

External assessment (EA) is developed and marked by the QCAA. The external assessment for a
subject is common to all schools and administered under the same conditions, at the same time,
on the same day. The external assessment papers and the external assessment marking guide
(EAMG) are published in the year after they are administered.

Examination (25%)

Assessment design

The assessment instrument was designed using the specifications, conditions and assessment
objectives described in the summative external assessment section of the syllabus.

The examination consisted of one paper including questions derived from the context of Unit 4
subject matter (77 marks).

The paper required students to respond to multiple choice and short response questions:
e Section 1 consisted of multiple choice questions (10 marks)
e Section 2 consisted of short response questions (34 marks)

e Section 3 consisted of short response calculation questions (33 marks).

Assessment decisions

Assessment decisions are made by markers by matching student responses to the EAMG.

Multiple choice question responses

There were 10 multiple choice questions.

Percentage of student responses to each option
Note:
e The correct answer is bold and in a blue shaded table cell.

e Some students may not have responded to every question.

Question A B c D

1 5.33 73.54 6.33 14.55

2 12.01 71.00 7.42 9.17

3 18.78 13.30 27.70 39.46

4 2.24 1.69 10.21 85.60

5 6.63 5.98 79.72 7.42

6 9.87 3.79 82.81 3.09

7 65.82 6.08 2.84 25.01

8 79.22 7.67 7.62 4.83

9 71.60 14.90 3.24 9.87

10 2.89 77.53 13.30 5.68
Engineering subject report Queensland Curriculum & Assessment Authority
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External assessment

Effective practices
Overall, students responded well when they:

e produced succinct and complete responses to simple familiar, complex familiar and complex
unfamiliar short response questions using relevant information that clearly demonstrated
knowledge of the required Unit 4 subject matter

o developed responses to simple familiar calculation questions that required them to determine
the mechanical advantage and the load force from the given efficiency, velocity ratio, and
effort force

e produced responses to simple familiar and complex familiar calculation questions that required
knowledge of work, power, kinetic energy, equations of motion and inclined planes.

Practices to strengthen
When preparing students for external assessment, it is recommended that teachers:

e provide students with strategies that assist with understanding the included requirements of
questions. Underlining key points, noting the cognitions and the number of marks are
strategies that students may use as they analyse questions in preparation for providing
complete and appropriate responses

e consider developing students’ ability to explain the difference between static and kinetic
friction and to clearly label force vectors, including arrows in free-body diagrams to correctly
illustrate the application of these and other forces

e assist students with interpretation of specific conditions to create logic gate circuits that include
clearly annotated inputs and outputs, e.g. on and off conditions for a range of familiar and
unfamiliar contexts that align with provided truth tables

e support students to include in their responses to calculation questions, explicit statements that
fully explain the working used to develop solutions, e.g. MA=VR when 100% efficient.

Additional advice
Schools should:

e ensure students understand that when performing a multi-step calculation, they should leave
rounding until the end of the calculation to reduce the risk of answers being out of the
acceptable tolerance range. Additionally, schools should ensure students understand that they
should not round answers to the nearest whole unit when not directed to do so and must
round answers correctly, e.g. 0.776 should be rounded to 0.78, not 0.77

e be aware that the assessment conditions provide for perusal time prior to 120 minutes of
working time and ensure students understand how to use perusal time wisely and strategically
to familiarise themselves with the paper’s questions and structure.

Samples

Short response
Question 11

This question required students to label the indicated phases present at 100 °C given the
microstructures for lead-tin alloys at 10% and 40% tin.
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External assessment

Effective student responses:
e addressed the question by labelling the phases of a lead-tin alloy and not that of carbon steel
¢ indicated the phases correctly as alpha and beta.
These excerpts have been included:
¢ to demonstrate the evidence required of a high-level response, including
— Part A microstructures correctly labelled
— Part B microstructures correctly labelled.
Excerpt 1

Label the phases present at 100 °C in the microstructures of the lead—in alloys shown,
a) 10% tin alloy [2 marks]

b) 12 marks]

__eutectic o + b goligl . (fammatten)
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Excerpt 2
a) 10% tin alloy {2 marks]

___ Aipha(lead-rich) solid graing

e

Seta{Ha
Beta (+in-rich) dendrites

b)  40% tin alloy {2 marks]
Eutectic maodrix of alph-’l ( I‘Cﬂd"fid’i)
ond beta (tn-vich) bands

Fine, layered, laméllar shwuctyre of
alkefnoting alpha, betd phases.

Mpva (lead-rich) dendrites

Question 13

External assessment

This question required students to describe static friction and kinetic friction in terms of the angle

of repose using a force diagram to support each description.

Effective student responses:

e provided a correctly labelled force diagram to support the description for both static and kinetic

friction

¢ included the angle of repose and the angle of incline to correctly describe static and kinetic

friction with reference to the force diagram.
These excerpts have been included:

¢ to demonstrate the evidence required of a high-level response, including

— correctly producing and labelling force diagrams for both static and kinetic friction

— accurately describing static and kinetic friction with reference to the angle of repose, the

angle of the incline and the force diagrams.
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External assessment

Excerpt 1

Static Iriction Kinetic friction
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Excerpt 2

Static friction Kinetic friction

Note: If vou make a mistake, cancel it by ruling a single diagonal line through your work and use the
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External assessment

Question 15

This question required students to explain how engineers have used their expertise in materials
science, mechanics and control technology to develop a solution to a small business premises

access security problem. The response was to include two benefits of the solution for the small
business.

Effective student responses:
¢ identified a valid machine/mechanism solution to the problem

e provided an appropriate explanation that included materials science, mechanics and control
technology to develop a solution and two benefits for the small business.

These excerpts have been included:
¢ to demonstrate the evidence required of a high-level response
e to show a clear and concise explanation with
— a valid machine/mechanism solution
— materials science, mechanics and control technology expertise

— two benefits to the small business.
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External assessment

Excerpt 1

Controlling access to premises is an issue that affects many small businesses. Loss or damage to property
from unauthorised access can be very expensive and result in loss of business if premises have to close
while damage is repaired. Small businesses need to consider how to make it easy for authorised persons

to access their premises while deterring, detecting and protecting from unauthorised access and informing
police and business owners._

Identify a machine or mechanism solution to help businesses control authorised and unauthorised access
to their premises. Explain how engineers have used their expertise in materials science, mechanics and
control technology to develop this solution. Include two benefits of the solution for a small business in
yOur response.
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External assessment

Excerpt 2
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Question 19

This question required students to analyse a lead—tin thermal-equilibrium diagram to identify the
percentage of lead in the eutectic composition and determine the percentages of solid and liquid
in a 60% lead alloy at 200 °C using the inverse lever rule.

Effective student responses:

o correctly identified the percentage of lead in the eutectic composition from the diagram as
38.1%

¢ correctly annotated the diagram and accurately calculated the percentage solid and liquid at
200 °C within the accepted range.

These excerpts have been included:
e to demonstrate the evidence required of a high-level response with
- aclearly annotated diagram

- a well-structured calculation showing use of the inverse lever rule to determine the solid
and liquid composition at 200 °C.
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Excerpt 1

Temperature (°C)
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0 10 20 30 40 **F50 60 70  80%* 60 100
% Lead (Ph)
a) Identify the percentage of lead in the eutectic composition, [ mark]

B%.0/

b) Determine the percentages of solid and liquid in a 60% lead alloy at 200 °C using the
inverse lever rule, Annotate the diagram (o support your response.
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External assessment

Excerpt 2

400

‘Temperature (°C)

0 60

% Lead (Pb)
a) Identify the percentage of lead in the eutectic composition. {1 mark}
AR
b) Determine the percentages of solid and liguid i]ead alloy using the
inverse lever rule. Annotate the diagram to suppoftyour response. {3 marks]
=\ Liquid Toral parts
272 ; 26 =23
22, 3% Doolchus Ly lidlul
= 5L S8 236 =2l
=2 S
= 0.9 | 0.6207 :
= W71 9% /- &2 .o/ g W
*
Sold v Ligqud
&, Solcdh =  27.927. 27 26
Y Lqud= €2.017/.

Question 21

This question required students to construct a labelled logic gate circuit to specifications provided
for conveyor belt 2 as part of a system used to transport packages from a factory to a loading
bay. A corresponding truth table was to be completed by students as part of the response.

Effective student responses:

¢ provided a correctly applied logic gate circuit with all inputs and outputs clearly labelled

¢ included correctly completed truth table columns E and X.

These excerpts have been included:

e to demonstrate the evidence required of a high-level response with

— a correctly applied logic gate circuit

Engineering subject report
2025 cohort
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— all inputs and outputs clearly labelled

— a correctly completed truth table.

Excerpt 1

The conveyor belt system h@ conveyors. Convegor 1 ha_sEriority! and moves continuously when the

conveyQr belt system is turned on. ConE&?r 2 automatically pausés when the proximity sensor detects
a packagealready travelling.on €dnveyor. ! The conveyor belt system has its own power switch, and

the factory also has a majs-power board to turn off all machines at the end of the day. For the conveyor
be_llg)gte_mm/):ale-,\ hoth,the conveyor belt system and the main power board must be turned on. The

conveyor belt system stops when the emergency stop button is activated.

Construct a logic gate circuit fork unvcyor;'zjclcarly labelling all inputs and outputs. Complete the
corresponding truth table on the ﬁt‘pﬁg’e.

Logic gate circuit

External assessment

. Y ex
a: Moin ‘:%{
| = O A
0 = oft
&\ Conveyor E
Bl S ysitera
|= on
o= otk C F—_'
, Proxients NOW.
C. Zevsor D
| = detectect /o
0= oi-

AND

Y

= athooted O

O = oft
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External assessment

Key

In@ Main power board {on = 1)

[npuf B  Conveyor belt system (on = 1)

Proximily sensac (package detected = 1)

Inpdt D =\Emergency stop button (activated = 1)

E and F are intermediate input/output signals to the logic gates.

Ouiput X = Power to conveyor 2 (belt on = 1)

Tnputs Tntermediate signals Output
A C E F X
0 0 0 1 @)
0 0 O 0 O
0 1 O 0 O
0 | O 0 O
0 0 @) I O
0 0 O 0 <D
0 1 @) 0 O
o 1 O 0 O
1 0 O ! O
1 0 @) 0 O
1 1 @ 0 )
1 I D) 0 @)
1 0 | | A

1 0 | 0 O
I I { 0 O
1 | \ 0 O
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External assessment

Excerpt 2

Logic gate circuit

A [ main power eoord)

C (:prcaimﬁji seaser)
datpcted =)

debeetad

feT

o (a e el TTOp oot}
actonted =1
g G_q'_*ﬂuﬂl’?.'.ll = 4]

—
on =| — e
aff =g P‘ND’ ——
B l:(nnuml.or el s\;-,ﬂl""‘]
an=| —
aff= O

. ___\O .
o ohnor O

AND = X Ceonverer 2 pacr )
av = |
off =

S
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